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SPECIFICATION 
Fast-dissolving Film Preparation 

Field of art 

The present invention relates to a film preparation (film-like pharmaceutical) that rapidly 
dissolves in the oral cavity. More specifically, it relates to a fast-dissolving film preparation that 
contains sugar in the base and is for oral administration, the objective of which is to cause the 
drug to be absorbed mainly in the digestive tract by rapidly dissolving in the oral cavity. 

Prior art 

At present, non-coated tablets, coated tablets, capsules, powders, granules, pills, and 
liquids are available on the market as pharmaceuticals that are administered orally. In addition, as 
preparation forms suitable for oral use, there are buccal tablets and mucosa-adhering film prepa- 
rations, but these involve absorption of the pharmaceutical through the oral-cavity mucosa or are 
intended for the treatment of diseases inside the oral cavity, and are not the usual preparations 
intended for absorption of the drug by the digestive tract. They are mostly designed to release the 
drug continuously, and no rapid-dissolving examples are known. ' 

Although preparations that are marketed as simple film-like, tape-like, or sheet-like phar- 
maceutical but do not adhere to the mucosa of the oral cavity are not to be found, there are 
known from the literature (patents) (A) medicines, confections and other foods, cosmetics 
materials and analogous sheet-like administration forms comprised of 20-60 wt% of at least one 
kind of film-forming agent, 2-40 wt% of at least one kind of gel-forming agent, 0.1-35 wt% of at 
least one kind of active substance (drug), and also less than 40 wt% of at least one kind of inert 
filler, which decompose rapidly in water and are administered or placed in the mouth (Japanese 
Patent Application Kokai Publication Hei 7-100186) and (B) tapes that have a tensile strength of 
at least 200 psi (approximately 14 kg/cm 2 ), contain a pharmaceutical in the amount of 0.01-2 mg 
/mm 3 , and have optimal solubility with respect to the pharmaceutical and have a composition 
comprising approximately 10-40 wt% of a physiologically acceptable thermoplastic polymer, 



approximately 15-50 wt% of a polysaccharide, approximately 5-40 wt% of a physiologically 
acceptable plasticizer, and approximately 0-20 wt% of a physiologically acceptable humectant 
(Japanese Patent Application Kokai Publication Hei 5-220203). There is also known (C) a sheet- 
like solid pharmaceutical composition characterized in that a solution or suspension that contains 
a substance having physiological activity at minute amounts is printed, coated, sprayed, or 
poured on a pharmaceutically acceptable sheet-like support (Japanese Patent Application Kokai 

Publication Hei 5-124954). 

However, in the case of above-mentioned invention (A), it is stated that "the objective of 
this invention is to provide a sheet-like, individually formulated administration form that decom- 
poses rapidly in water" (page 8, right-hand column, section [0028]), but the means by which it is 
made to dissolve rapidly is not stated at all. A medication is obtained in Practical Example 2, but 
it is simply stated that "it decomposes in the mouth" (page 10, left column, section [0064]) and 
the details are unclear as to how long it takes to decompose. Also, in this Practical Example 2 the 
materials are heated to 80°C at the time of preparation, and therefore the cooling after mixing 
takes a considerable amount of time, which is disadvantageous for the manufacturing process. In 
invention (B) above, sorbitol (humectant) is used as something helpful in increasing the rate of 
disintegration and dissolution of the tape. However, it is stated that "a disintegrator, for example, 
croscarmellose sodium type A, can be used in an amount not exceeding approximately 10 wt% to 
further aid dissolution." It appears that this is because the disintegration rate is sometimes insuffi- 
cient with sorbitol alone. Moreover, in this invention, the pharmaceuticaf tape is placed in a 
dispenser, so it must have a constant tensile strength, and control of that is necessary during 
manufacture, which is indeed a negative in terms of efficiency in manufacturing. Also, invention 
(C) above uses a substance that exhibits physiological activity in minute amounts (e.g., 0.02 mg 
of drug per unit in the case of mestranol). Since such a minute amount of drug suffices, the drug 
solution or suspension is printed, coated, sprayed, or poured on a sheet-like substrate, but this is 
laborious and not economical. Figure 1 of the specification of that invention shows not only 
slitting but even punching with a punch, and the process is complicated. 

The objective of this invention is to provide, economically, a film preparation without the 
drawbacks seen in the known film preparations mentioned above, that is, one that dissolves 
rapidly, can be manufactured simply, and is obtained economically. 
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is one or more of polyvinylpyrrolidone and hydroxypropylmethylcellulose and also another 
edible polymeric substance, and the sugar is a starch syrup; and 

(1 1) the rapid-dissolving film preparation of (10) wherein the compound whose absorp- 
tion in the body is accelerated by forrning a solid solution is nilvadipine, the other edible poly- 
meric substance is hydroxypropylcellulose, and the starch syrup is reducing maltose starch syrup. 

As is clear from the above, the film preparation of this invention, as a drug form that can 
substitute for tablets, is characterized by the facts that it dissolves rapidly in the oral cavity and 
can be taken without water. 

This invention will now be explained in detail. This invention is a rapid-dissolving film 
preparation with the drug contained by a film base consisting of an edible polymeric substance, 
for example, a monosaccharide, a sugar alcohol, or an oligosaccharide such as polyvinylpyrroli- 
done, hydroxypropylmethylcellulose, hydroxypropylcellulose, methylcellulose, hydroxyethyl- 
cellulose, or ethylcellulose, and it is a preparation that is easy to manufacture and does not have 
the above-mentioned drawbacks of the past. 

Brief Description of the Figure 

Figure 1 is a graph that shows the percent elution of the rapid-dissolving film preparation 

of this invention. 

Optimal Mode of Practicing This Invention 

As the sugar used in this invention, sugar alcohols such as erythritol, pentitol, and hexitol, 
monosaccharides (aldose, ketose), and oligosaccharides can be mentioned. Specifically, xylitol, 
mannitol, D-sorbitol and reducing maltose starch syrup can be mentioned as sugar alcohols; 
glucose and fructose as monosaccharides; maltose, lactose, and sucrose as oligosaccharides; and 
starch syrups as monosaccharides and oligosaccharides. Reducing maltose starch syrup is 
especially idea. The amount of sugar compounded is 1-50 wt%, preferably 5-50 wt%. If less than 
1%, the dissolution rate will be insufficient, and if over 50%, the dissolution rate will be fast, but 
problems such as shape retention of the product will arise. Most sugars are sweet and are con- 
venient for film preparations that are soluble in the mouth. Moreover, many of them, like starch 
syrups, act as plasticizers, so when these are used, there is no particular need to use a plasticizer. 



5 



Of course, a plasticizer may be added if desired. Also, when sorbitol is used as the sugar, the 
sorbitol will sometimes be detected as fine crystals on the film surface, but this has no effect at 

all on drug efficacy, etc. 

The edible polymeric substance that is an ingredient of the film base of this invention is 
not particularly limited as long as it has the ability to form a film and is edible. Examples include 
synthetic polymeric substances such as polyvinylpyrrolidone (hereinafter called PVP), carboxy- 
vinyl polymer (hereinafter called CVP), polyvinyl alcohol (hereinafter called PVA), etc.; cellu- 
lose derivatives such as hydroxypropylmethylcellulose (hereinafter called HPMC), hydroxy- 
propylcellulose (hereinafter called HPC), hydroxyethylcellulose (hereinafter called HEC), 
methylcellulose (hereinafter called MC), and ethylcellulose (hereinafter called EC); and poly- 
meric substances obtained from natural substances such as sodium alginate, dextran, casein, and 
Jullulan can be mentioned. PVP and HPC are especially preferred. These substances can be used 
individually, or two or more can be used combined. 

The amount of edible polymeric substance compounded is 20-90 wt%, ideally 25-80 
wt%, of the total. 

As film base ingredients of the film preparation of this invention, in addition to the 
above-mentioned substances, fragrances, dyes, preservatives, antioxidants, stabilizers, surfac- 
tants, and plasticizers may be appropriately used, as desired. 

The drug used in this invention is not particularly limited as long as it can be adminis- 

i 

tered orally. To mention specific examples, calcium channel antagonists such as nilvadipine and 
nicardipine; pYstimulators such as procaterol hydrochloride and fenoterol hydrochloride; oral 
medications for diabetes such as glibenclamide; hypnotics such as brotizolam and triazolam; 0- 
blockers such as arotinolol hydrochloride and carteolol hydrochloride; coronary artery medica- 
tions such as nicorandil; anesthetics such as dibucaine hydrochloride; nonsteroidal anti-inflam- 
matories such as diclofenac sodium and indomethacin; and sedatives such as diphenhydramine 
hydrochloride and scopolamine hydrobromide. 

The drug used in this invention is ideally one that is not bitter, but even a bitter drug can 
be used in this invention by masking, for example, by microencapsulation. The amount of drug 
compounded will differ depending on the nature of the drug and so on, but is usually 1-50 wt%. 



The rapid-disso.ving film preparation of .his invention is produced, for example, by the 
Mowing »e*od^ ^ ^ ^ ^ ^ ^ ^ ^ 

solvent that disso.ves those substances, for examp.e, ethauol, and a suitab.e amoun, of .ha. solu- 
tion is spread and dried on a re.ease ^m to obtam a 

soiution during preparation, the so.ution should be auowed to stand overnight or su ,ec,ed » 
vacuum defoaming. The solvent used when preparing the so.ution is no. hunted as long as the 
various ingredients will disso.ve, and a single so.ven. may be used, or a combination 
may be used. Specifically, ethano. and a mixture of ethano. and water can be menuoned 

to the case of this invention, it was found that.be absorption of certain lands of dmgs m 
.he body is accelerated when a specific edible polymeric subs.ance is used. That ts, .. was 
ascertained that *e absorption of the drug nilvadipine in tire body was accelerated when po y- 
vinylpyrrolidone and/or hydroxypropylmemylcellulose was used as tire edible polymenc sub- 
sane, * appears that tins is due to nilvadipine forming a good solid solution with these sub- 
stances. In mis case, although a film preparation can be produced witir jus. polyvinylpyrrolidone 
and/or hydroxypropylmemy.cellu.ose as tire edib.e po.ymeric subsmnce, a better film preparation 
ca* be obtained by using another edible polymeric substance. For examp.e, hydroxypropy.- 
cellulose is ideally used in the case of nilvadipine. 

As specific examples of drugs other than nilvapidine that form solid solutions wtth edrble 
po.ymeric subsumes, nifedipine, phenytoin, chloramphenicol, griseoMvin, and sulfametiuzole 

can be mentioned. 

p r artira1 examples 

This invention will now be explained concretely with practical examples. The mvention 

is not limited to these examples. 

pr^rt^al Example 1 . 

4 0 parts by weight of nilvadipine, 76.0 parts by weight of HFC, and 20.0 parts by werght 
of reducing maUose starch syrup were added to a suitable amount of etitarrol and disso.ved with 
agitation. This was spread and dried on a polyester release film to manufacmre a film approx, 



Table 4 



Ingredients 


Practical Examples 


22 


23* 


Nilvapidine 


4.0 


4.0 


PVP 


76.0 


20.0 


EC 




56.0 


Reducing maltose starch syrup 


20.0 


20.0 


Total 


100.0 


100.0 



*Ethanol:purified water = 3:1 



Practical Example 24 

4.0 parts by weight of nilvapidine, 6.0 parts by weight of HPMC, and 20.0 parts by 
weight of reducing maltose starch syrup were added to a suitable amount of a mixture of ethanol 
and purified water and dissolved with agitation. This was spread and dried on a polyester release 
film to produce a film approximately 250 urn thick. The film obtained was cut into squares 16 
mm on each side to obtain a film preparation that rapidly dissolves in the oral cavity. 

Practical Examples 25-28 

Rapid-dissolving film preparations were obtained as in Practical Example 24 with the 
formulations shown in Table 5. 



Table 5 



Ingredients 


Practical Examples 


25 


26 


27 


28* 


Nilvadipine 


4.0 


4.0 


4.0 


4.0 


HPC 




56.0 






PVP 


20.0 








HPMC 




20.0 


20.0 


20.0 


MC 


56.0 




56.0 




EC 








56.0 


Reducing maltose starch syrup 


20.0 


20.0 


20.0 


20.0 


Total 


100.0 


100.0 


100.0 


100.0 



*Ethanol:purified water = 3:1 



Practical Example 29 

4.0 parts by weight, 38.0 parts by weight of PVP, 38.0 parts by weight of HPMC, and 
20.0 parts by weight of reducing maltose starch syrup were added to a suitable amount of a 
mixture of ethanol and purified water (2:1) and dissolved with agitation. This was spread and 
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(57) Abstract 

A rapidly soluble filmy preparation mainly comprising a drug, an edible and 
readily soluble high-molecular substance and a sugar and being rapidly soluble in the 
oral cavity. 
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